Die Dokumente auf EconStor dürfen zu eigenen wissenschaftlichen Zwecken und zum Privatgebrauch gespeichert und kopiert werden.
Introduction
The influence of tax legislation on the investment behavior of individuals is a factor that is long known to be highly important in various contexts. According to neoclassical theory, these effects can be quantified and therefore predicted. However, reality shows us that the influence of tax law cannot simply be diminished to the simple reduction of the amount of gains and losses or of risk the investor has to bear, but that it seems to have additional effects that are difficult to explain with standard theory. Economists have only just begun to investigate these biasing effects. One example for such an experiment is the laboratory study by Fochmann et al. (2012) , who to our knowledge were the first to implement a study design that explicitly allows to quantify perception effects of different tax conditions independent of individual risk preferences in the lab. The authors were able to show that taxation of gains as well as limited loss deduction influenced the investment behavior of their subjects unexpectedly and that therefore their perception of the situations seemed to be biased somehow.
The aim of this paper is to further investigate the biased reactions investors show when confronted with taxation of their possible outcomes. We conduct a modified version of the investment task that Fochmann et al. (2012) use to study the behavior of their subjects and explicitly measure the affective and cognitive reactions of our subjects as well as various psychometric variables. To contribute to the understanding of the effect of taxes on individual decision making, it is important to understand the economic as well as the psychological perspective of the problem. In this way, we aim at describing the channels of the results found in the original experiment.
Our results are manifold: First, we are able to replicate the findings of Fochmann et al. (2012) .
In particular, we show that taxation on gains and the possibility to deduct losses bias investment behavior, but in different directions. Second, we observe that different tax regulations have different effects on the affective and cognitive perception of investment situations. Third, with respect to possible connections of the affective ratings, tax regulations and investment decisions, we are able to show that arousal and risk perceptions fail to influence the decision making of participants, while there is a highly significant influence of valence perception on choice patterns. Thus, we are able to explain decision patterns which look irrational from a standard economic perspective using subjective ratings of valence.
Fourth, we do not find any of the other personality variables we measure to affect decisionmaking. This supports the view that we observe a rather general psychological effect with our experimental setting.
Background

Economic Perspective
From an economic perspective, the effect of taxation on risk taking has been extensively covered, at least theoretically. Modern research on the topic began as early as the 1940s with the seminal work of Domar and Musgrave (1944) , who analyzed the decision behavior of investors faced with safe and risky revenues under expected utility theory and showed that investors increase their risk taking if they are offered the possibility of complete loss deduction, the so-called Domar-Musgrave effect. The authors argue that taxation reduces both yield and risk while the investor still wants to compensate for income lost on taxes. Thus, governmental involvement in both gains and losses has an enhancing effect on risk taking for risk-averse investors.
This fundamental influence of loss deduction on risk behavior could be confirmed theoretically using several different model assumptions. While Tobin (1958) defined risk as the standard deviation of expected return, Mossin (1968) used the Arrow-Pratt measure, for example. In several other contributions, starting with Feldstein (1969) , a progressive tax rate was used instead of a linear one. Aside from expected utility theory, the predictions of Domar and Musgrave (1944) could also be confirmed using other underlying choice theories, such as the concept of stochastic dominance (W. Russell & Smith, 1970) or prospect theory (Hlouskova & Tsigaris, 2012) .
While there is a wide range of theoretical contributions examining the effect of taxation on risk taking, fewer authors have tested the Domar-Musgrave effect empirically. In the first empirical contribution, Swenson (1989) aimed at measuring changes in the investment behavior in market simulations due to proportional and progressive taxation. While King and Wallin (1990) stuck to comparing these two systems, other contributions focused on different aspects of the problem; among others, de Bartolome (1995) or Rupert and Wright (1998) who examined the effect of complexity.
1
The laboratory experiment of Fochmann et al. (2012) was the first attempt to study the effects of limited loss deduction on the investment behavior of individuals. After letting their subjects earn their initial endowment in a simple real effort task, the authors instructed the participants to act as investors choosing an investment. They confronted their subjects with several decision situations where they got to choose between two lotteries, each consisting of three events with equal probability, of the following form:
The two lotteries in each choice situation yield the same expected payoff, but have different variances. Due to this fact, the lottery depicted on the left-hand side is called the high-risk investment, while the right lottery is called the low-risk investment. The investor's choice of a lottery is determined by his or her individual risk preferences.
While the lotteries in the baseline treatment looked exactly as stated above, the authors also presented these lotteries including a tax control treatment, a no deduction treatment with taxation on gains only, a partial and a capped loss deduction treatment with taxation on both 1 An extensive overview of important theoretical and empirical contributions can be found in Niemann and Sureth (2008) .
gains and losses. 2 In each of the last three experimental treatments, the original lotteries were transformed such that they resembled the baseline lotteries when the tax was subtracted correctly by the participants. Hence, the choices of a participant should not change regardless of the taxation situation because the net payoffs stayed the same. As all participants were confronted with all lotteries in each of the treatments, their choice patterns could easily be compared. This shows the elegance of the experimental design: due to the net equivalence of the lotteries and the within-subject design, the authors were able to detect biases aside from individual risk preferences.
In fact, Fochmann et al. (2012) were able to show that their subjects were aware of the taxation conditions and took them into account when choosing a lottery, and that decisions differed across treatments. Compared to the baseline choices, subjects were significantly more risk seeking in the treatments including some form of loss deduction (i.e. choosing the highrisk investment more often) and significantly more risk averse in the treatment where only gains were subject to taxation. This decision anomaly was evident among all participants.
Interestingly, however, Fochmann et al. (2012) discovered differences between their male and female participants by running separate logit regressions: the risk coefficients of the no deduction case turned out to differ significantly from zero only for the women and the coefficients for the two loss deduction treatments are only about half the size for them. The authors concluded that women -in contrast to their male counterparts -seem to overestimate the negative effect of taxation in case of gains.
Nevertheless, the question that remains to be answered is how this -at least under the assumption of a homo oeconomicus type of decision maker -irrational behavior of investors in the laboratory can be explained, namely which factors are influencing it. To address this 2
In case of a gain, a tax had to be paid. In case of a loss, a tax refund was paid -leading to a lower loss in total -if losses were tax deductible. In all tax treatments, the tax rate was 35%. In the no deduction treatment, losses were not tax deductible (no tax refund). In the partial deduction treatment, 50% of losses were tax deductible (tax refund is 35% of 50% of the actual loss). In the capped deduction treatment, 100% of losses up to a limit of −12 € were tax deductible; losses above were not further deductible (tax refund if actual loss is not greater than 12 € is 35% of the actual loss, 35% of 12 € otherwise).
question, we now give a short overview of the psychological literature that aims at explaining empirical findings of "biased" decision making.
Psychological Perspective
As the key assumption of a rational decision maker maximizing his or her expected value, the homo oeconomicus, is widespread but often fails to hold when tested empirically, several psychological concepts aim at developing the view of decision making.
The perhaps most influential theory in this field is prospect theory (Kahneman & Tversky, 1979) , which explains several effects that are inconsistent with expected utility theory, such as the Allais paradox, the reflection effect or the isolation effect. According to Kahneman and Tversky (1979) , decision makers do not simply compute the expected value of prospects, but evaluate their options in two phases, the editing and the evaluation phase, which can both explain decision anomalies. For our purpose, we are mainly interested in the evaluation of prospects, the two lotteries, and, since each outcome is equally probable, in the characteristics of the value function. People value outcomes as gains and losses relative to a specific reference point rather than as absolute values, and "losses loom larger than gains" (Kahneman & Tversky, 1979, p. 279) because the value function is steeper for losses than it is for gains.
These characteristics of loss aversion and relative evaluation of prospects can be influenced by framing, for example, and this should be kept in mind when thinking about how investors perceive tax regulations.
In addition to prospect theory, another psychological concept in the field of decision making can help to better understand risk behavior of individuals in our setting: the role of affect in decision making. It is long known that most actions are guided by two processing systems, one operating automatically, rapidly and unconsciously and the other thought-out, slowly and deliberately (e.g. Strack & Deutsch, 2004) . This concept of dual processing can be found in several fields of psychological research. In social psychology, for example, the affect-asinformation approach stresses the role of affect with respect to social judgments (e.g. Clore, 1992; Schwarz & Clore, 1983) . 3 Regarding decision making, the influence of initial affective reactions that do not only appear during or after cognitive evaluation was stressed early by Zajonc (1980) and reinforced biologically through the somatic marker hypothesis (Bechara & Damasio, 2005; Damasio, 1994) . Moreover, two dual processing concepts that are especially interesting with regard to the biased reactions of the participants in the Fochmann et al. (2012) experiment are the affect heuristic (Finucane, Alhakami, Slovic, & Johnson, 2000) and the risk-as-feelings hypothesis (Loewenstein, Weber, Hsee, & Welch, 2001 ). Finucane et al. To sum up, different psychological concepts relating to dual processing in decision making stress the role of affective reactions of decision makers. Thus, we hypothesized that investors faced with the decision problem in our experiment are influenced by their affective reactions.
With regard to the seemingly biased reactions of participants in Fochmann et al. (2012) , it therefore is of interest to evaluate not only their choices but also their subjective evaluation of the situations, both affective and cognitive.
All in all, the psychological concepts of decision making explained above can help to understand the results obtained by Fochmann et al. (2012) . With the properties of the value function in prospect theory in mind, for instance, it seems possible that investors perceive loss 3
For an overview of dual processing theories in several psychological disciplines, see Evans (2008) .
deduction as a possibility to avoid, or at least to reduce, losses, which might have stronger effects than the same reduction of wins by taxation. In addition, dual processing theories stress the important role of affective reactions in decision making and the general idea that positive affect might decrease and negative affect might increase perceived risk.
Therefore, our aim is to study the underlying factors of the distorting effect taxation has on individual decision making by slightly modifying the investment experiment conducted by Fochmann et al. (2012) and measuring the affective perception of the investors.
Material and Methods
Sample
Participants were recruited from the student population of the Julius-Maximilians-University in Würzburg, Germany, by notification in several business and economics courses. A total of 72 students participated in the study, exactly half of them women. 82% of the subjects indicated to study a subject related to business and economics. On average, subjects were in their fifth semester of study (M=4.31, SD=2.70); their age ranged from 18 to 28 years (M=22.1, SD=2.25). All participants were paid between 5 and 25 €, depending on their decisions during the experiments (M=14.69, SD=7.01).
Procedure
A total of nine experimental sessions with two to eleven participants were held at the CIP pool (student computer pool room) of the Faculty for Business and Economics at the University of Würzburg in November 2012. After a joint greeting and basic instructions, participants were allowed to complete the experiment at their own speed. Completion required between 36 and 107 minutes (M=69.49, SD=13.52). 4 The whole experiment was programmed using the web-based program SoSciSurvey.
Subjects were informed that they would receive an initial endowment of 15 € and that the experiment would require them to complete three parts with different tasks.
In the following first part, participants had to choose between selected lotteries adopted from Fochmann et al. (2012) . Before they had to choose in 40 situations in total, the lotteries and tax systems were explained using a slightly modified version of the instructions used by Fochmann and colleagues. Comprehension was tested through several calculations. The lotteries used in this part of the study are described in detail in Section 3.2.2.
After having chosen a lottery in every situation, participants were asked to rate several of the specific lotteries as well as the four tax treatments in general with regard to valence, arousal and cognition. How these ratings were obtained is described in Section 3.2.3.
During the last part of the study, all participants were asked to fill in several questionnaires to obtain different characteristics of importance for our research question. This included the NEO-FFI (Borkenau & Ostendorf, 2008) measuring the Big Five personality traits, the dynamic version of the Berlin Numeracy Test (Cokely, Galesic, Schulz, Ghazal, & GarciaRetamero, 2012) , the STAI (Laux, Glanzmann, Schaffner, & Spielberger, 2001 ) to measure state and trait anxiety, the MWT-B (Lehrl, 2005) measuring intelligence, and some demographical questions including gender, age, subject of study and familiarity with taxation.
After having finished all parts of the study, one of the 40 lotteries the participants chose in the beginning was drawn randomly and played. The resulting payoff was offset against the initial endowment of 15 € and the participants received the resulting amount as payment.
Adaptations of Fochmann et al. (2012)
As literature concerning the house money effect 5 yields conflicting results (Weber & Zuchel, 2005) and the experiment uses a within-subject design, which implies that simply providing the participants with cash has the same effect on all of them if it has any, we decided to omit 5
The house money effect refers to the finding that individuals tend to be riskier in their decision making when being endowed with money than they would be when using their own money (Thaler & Johnson, 1990 ).
the effort game used by Fochmann et al. (2012) . This should at most distort the overall level of risky decisions, but not the changes in decision behavior of each participant due to changing tax conditions.
In addition to some minor changes in the presentation of the lotteries, we reduced the overall amount of lotteries and waived the use of colors since several studies show that those can have severe effects on perception, behavior and performance of individuals (e.g. Elliot, Maier, Moller, Friedman, & Meinhardt, 2007; Mehta & Zhu, 2009 ). The selection of decision pairs is explained in the following.
Investment Decisions
As Fochmann et al. (2012) have already shown with their tax control treatment that their design works, we decided not to include this treatment again. Furthermore, participants did not show significantly different behavior in the capped and the partial deduction treatment.
Hence, participants were only confronted with partial deduction because the variance in this decisions tended to be smaller in the original experiment (Fochmann et al., 2012, p. 238) . Of the remaining three treatments, ten out of the twenty lottery pairs were chosen to be presented. 6 In addition, a new tax treatment was added in which the participants were granted partial loss deduction whereas gains remained tax-exempt. Although there is probably no reallife example for such a tax treatment, this combination completes the 2x2 design and therefore helps to investigate the individual effects of taxation of gains and partial loss deduction. Table   1 gives an overview over our within-subject design treatments. All presented lottery pairs are listed in Table A1 in Appendix.
Ratings
In contrast to the original experiment, this study aims at showing that the way participants perceive the situation has a crucial influence on their behavior. Therefore, all participants 6
The number of lotteries per treatment was reduced for several reasons including time issues.
were asked to rate the affective, emotional as well as the cognitive component after being confronted again with the respective tax situations. 7 Following the two-dimensional approach of the circumplex model of affect (J. Russell, 1980) , subjects were asked to indicate the valence and arousal of the presented investment situation on a 9-point Likert scale. In addition, they had to indicate perceived risk as a measure of cognitive perception. 
Data Analysis
Our experimental design provides us with several measures. The main variables covered are taxation of gains and partial loss deduction as well as valence, arousal and cognitive perceptions. Our main goal is to show how these factors influence the decisions of the participants. Therefore, we use the absolute number of decisions for the less risky lottery in each tax setting as well as the absolute ratings; in addition, we calculate the changes in decision making and ratings within each individual when the participants face either taxation of gains or loss deduction in the following way:
where denotes the absolute number of low-risk choices or ratings in each tax condition. We get two change values for behavior, valence, arousal and cognition ratings, respectively, and thus eight change values in total. We use these measures to examine the relation between investment decisions, taxation of gains and losses and perception in our laboratory experiment.
7
The participants were asked to indicate their perceptions in exactly 20 cases. For two exemplary lottery pairs, they rated the low-risk as well as the high-risk alternative in every taxation condition; in addition, they were asked to rate all four taxation conditions in general.
8
In detail, participants were asked how pleasant and how exciting they thought the presented situation was and how secure they felt under this situation. This relatively short approach was chosen in order to present a relatively high number of situations to be rated; however, newer research shows that most emotions can be displayed in the two-dimensional space of the circumplex model of affect (see e.g. Yik, Russell, & Barrett, 1999) .
The data were analyzed using ANOVA and Linear Mixed Models to identify variance components. 
Results
Descriptive Analysis
Before explicitly analyzing the predicted connections between the investigated variables, descriptive statistics and correlations are examined. As a first step, we investigate possible differences in investment behavior and ratings across treatments. Table 2 depicts the median and mean numbers of low-risk investment choices as well as the median and mean ratings in all of the four tax situations (Figure 1 and 2 illustrate the respective means), while Table 3 shows the median and mean changes. It is obvious that our participants show the same biased behavior as in Fochmann et al. (2012) : compared to the baseline treatment, the low-risk investment alternative is chosen more often in the treatment where only gains are subject to taxation and less often in the treatments with partial loss deduction, whereby the effect seems to be stronger for the treatment with no tax on gains. The change values support the impression that taxation of gains leads to an increase in decisions for the less risky investment alternative while loss deduction fosters riskier choices.
As a second step, we investigate possible connections between variables using bivariate correlations. Table 5 reveal that the changes in the number of decisions for the low-risk investments seem to be connected with the changes in ratings of the situations in the valence dimension, at least for the change related 9 We examined fixed factorial effects of the tax manipulations, used the ratings as covariates and included random effects of the participants as well as an intercept. For all analyses, we used SPSS 21.
to loss deduction. Arousal and cognition ratings, however, show no significant correlative connection to decision behavior.
As most of the descriptive data support our expectations, the relevant connections between the variables are now analyzed in detail.
Influence of Taxation on Decision Making
To evaluate the influence of the tax conditions on decision making, we have conducted a 
Influence of Taxation on Affect
Besides the fact that taxation influences the behavior of participants, it is also interesting to know whether their perception is also affected. In order to examine this connection, we calculated several repeated measures ANOVAs with the ratings of valence, arousal and perceived risk as dependent variables, each with taxation of gains and partial loss deduction as within-subject factors.
The ANOVAs using ratings give a clear picture. .514 for losses). For both measures, the interaction effect turns out to be insignificant.
Result:
Investors perceive the choice situations to be more positive, less exciting and less risky with loss deduction and less positive, more exciting and riskier with taxation of gains.
Thus, we can show that taxation of gains and losses not only influences the decision making, but also the affective and cognitive perception of the participants in the laboratory setting.
Connection between Decisions and Affect
Now that we have shown that both behavior and affective perception are influenced by the tax treatment of gains and losses in investment decisions, the most interesting question remains to be answered, namely how taxation, affect, and decision making interact. In order to answer this question, we calculate a linear mixed model analysis. Predictors are taxation of gains and partial loss deduction, the ratings of valence, affect and perceived risks. The results of this analysis are shown in Table 6 .
The mixed model reveals that the only coefficient that significantly predicts the number of low-risk choices is valence; the coefficients for the tax conditions no longer significantly affect the prediction. Note, however, that this regression method can only capture the separate additional contribution of each of the variables. Thus, the fact that the two taxation conditions significantly influence the prediction of decision behavior when they are entered alone in an ANOVA (see above) but do not when they are entered together with valence indicates that they do not explain variance over and above or independent of valence ratings. Table 5 illustrates the reason for this finding, revealing that changes in behavior are directly related to changes in valence.
Result: Investors' behavior changes as reaction to loss deduction and taxation of gains through the channel of valence perception.
In other words, taxation influences decision making through valence and not independent from its effects on valence. The perception of arousal and risk seem to have no significant individual impact on decision making.
Discussion
As expected, we were able to replicate the findings of Fochmann et al. (2012) and, besides, we could show that the tax treatment of gains and losses as well as the affective and cognitive perception of the situation influence decision behavior. Thus, we are able to explain decision patterns which look irrational from a standard economic perspective using subjective ratings of affective valence.
With regard to possible connections of the affective ratings, tax conditions and actual choices, it can be said that arousal and risk perceptions fail to influence the decision making of participants, while there is a highly significant influence of valence perception on choice patterns. Nevertheless, our analysis shows that overall ratings do a better job at predicting the number of low-risk choices an individual makes in our setting than the different forms of taxation. This can be seen as strong indication for the fact that investors do not change their behavior when confronted with a different tax system, but that these changes are closely connected to their affective perception of these different tax systems. Thus, our results correspond to the concept of risk described by the risk-as-feelings hypothesis laid out above (Loewenstein et al., 2001) : investors look at the tax situation, which leads them to a more negative affect in the case of taxation of gains and to a more positive affect when they find that their losses are tax deductible. This in turn influences their inclination to choose the lowor high-risk investment alternative compared to the neutral situation without taxation of gains or losses.
Contrary to Fochmann et al. (2012) , we fail to find significant differences in the behavior of men and women in our data set. This is not entirely surprising as there is no clear picture painted by the literature so far; in their review of studies examining risk aversion of men and women, Eckel and Grossman (2008) find conflicting evidence for laboratory experiments using situative instructions at least -while in some studies, men and women act differently, others fail to find even small differences. However, even if our results for themselves do not seem surprising, this inconsistency with the findings of Fochmann et al. (2012) in roughly the same experimental setting remains to be solved through further research.
Aside from our main finding, namely that valence perception influences the choice behavior of investors in our setting, we do not find any of the other personality variables we measure to affect decision-making. This supports the view that we observe a rather general psychological effect with our experimental setting.
In fact, our study design allows us to observe changes in the investment behavior of individuals regardless of their risk preferences and to show that the taxation of gains and losses irrationally influences the choices of investors through their affective perception of the situations. The generality of the effect we find, namely that all investors are influenced by the perception of taxation in roughly the same way regardless of their differential personality traits, makes using this effect for policy purposes, as Fochmann et al. (2012) suggest, much more convenient. However, despite the fact that our results look promising, before any reasonable policy advice can be given or the already prevalent taxation and loss deduction rules can be properly evaluated with regard to their behavioral implications, the replication of the effect outside the laboratory would be helpful. In addition, a closer look at the connection between changes in decision making and affective perception, with more differentiated questionnaires, for example, could lead to deeper insights into possible mechanisms. It would also be useful to add the possibility of complete loss deduction in order to see whether the tendency to choose the riskier alternative increases further when there is a possibility to deduct losses completely.
Despite these questions that remain to be answered, at this point in time we are already able to conclude that taxation of gains and losses has a non-negligible influence on the decision making of investors. 
